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AGAINST DETERTORA'I'ION AND CQPPER 
‘WIRES COATED WITH SAID COMPOESE 
TTONS 
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poration of Delaware 
N0 Drawing. Filed Feb. 28, 1962, Ser. No. 176,451 

15 Claims. (Cl. 260-458) 

The present invention relates to polyole?n compositions 
suitable for insulation of copper wires and to the poly 
ole?n compositions stabilized against degradation, espe 
cially degradation caused by the presence of copper. In 
particular, the invention relates to polypropylene composi 
tions stabilized against degradation in presence of copper. 

Polypropylene is an excellent insulating material for 
the wire coating on copper Wires, since, in its solid state 
it has electrical and physical properties, as 'Well as process 
ing characteristics which make it eminently suitably for 
use as :a wire coating material. Despite the outstanding 
properties of solid polypropylene for use in the coating 
of copper wire, however, it is necessary to add certain 
materials to the raw, unstabilized polypropylene, before 
the same can usefully be employed for the coating of 
copper wires. ' 

Within the broad scope of the inwention are compounds 
of the formula 

R7 OH HO —Ra 

R6 R; I 

wherein R1, R2, R3, R4, R5, R6, R7 and R8 are each in 
dependently hydrogen, alkyl-, especially lower alkyl, 
e.g., methyl, ethyl, propyl, butyl, pentyl, heXyl-, al-koxy-, 
especially lower alkoxy, erg. methoxy, ethoxy, propoxy, 
butoxy, pentoxy, heXoxy-, or a phenyl group, 

which are valuable stabilizers for polypropylene when 
used as an insulating material :for covering copper wire 
or for any other use which requires prolonged contact of 
polypropylene with metallic copper under varied condi 
tions of temperature, pressure, light ,etc. 

The preferred stabilizer of the Formula 1 is N-salicyl 
idene-N’-salicylhydrazide of the Formula H: 

In the ‘foregoing Formula (I, compounds are preferred 
wherein the R substituents are relatively simple, for ex 
arnple: lower alkyl, lower al-‘koXy. The R groups may 
also be halogen e.g., fluorine, chlorine, etc. Where large, 
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bulky substituents such as tertiary alkyl groups occur, it 
is preferred not to have the same on adjacent carbon 
atoms of the aromatic ring. The R groups in compounds 
of the Formula I may be either primary, secondary or 
tertiary alkyl or alkoxy groups, such as propyl, isopropyl, 
propoxy, isopropoxy, butyl, isobutyl, tert. butyl, butoxy, 
isobutoxy, tert. butoxy, etc. 
The compounds of the Formula "I, at least in part, are 

known. For example, the compound of the Formula II 
is a known compound and is prepared according to known 
methods as ‘follows: 

PREPARATION OF N-SALlCYLlDENE-N’ 
SALICYLHYDRAZIDE 

(A) Preparation of Salicylhydrazide.—152.1 grams of 
methyl salicylate (M.W. 152.1; 1.0 mole) and 50 g. of 
hydrazine hydrate (M.W. 50; 1.0 mole) are placed in a 
round bottom ?ask ?tted with a condenser iand 100 ml. 
of ethanol are added. This solution is re?uxed for 2% 
hours, then set aside to cool slowly, whereupon the prod 
uct, salicylhydrazide, crystallizes out of solution and the 
reaction mixture is placed in the refrigerator for a short 
time before ?ltering off the solid which is washed with 
cold ethanol and then ‘dried in vacuo over P205. 
The yield of salicylhydrazide is 71% of theory and its 

melting point is 146_148° C. This product is used as 
such for part (B) as follows: 

(B) Preparation of N-Salz'cylidene-N'-Salicylhydra 
zide.—Salicylhydrazide (101.4 g.; N.W. 152.1, 0.67 mole) 
and 1000 ml. of ethanol are placed in a three neck flask 
?tted with dropping funnel, stirrer, condenser and ther 
mometer. The mixture is heated to 65—70° C. and 85.5 
g. of salicylaldehyde (M.W. 122.1; 0.7 mole) are added 
,dropwise during one hour., After addition is complete 
the reaction mixture is re?uxed for an additional hour. 
The product, N-salicylidene-N'-salicylhydrazide, precipi 
tates during the addition and is ?ltered while the reac 
tion mixture is hot. Then, the ?lter cake is washed with 
ethanol, ‘after which the solid N-salicylidene-N’-salicylhy 
drazide is dried in vacuo over P205 to yield 163.3 g. 
(96% of theory) of product which melts at 281-283° C. 
The object of the present invention is to provide com 

positions of matter containing polymerized unsaturated 
monomers, such as propylene or ethylene, but preferably 
propylene, so that the resulting polymers are stable against 
degradation which occurs in contact with metallic copper. 

Other polymeric materials contemplated for stabiliza 
tion when in contact with copper are: polymers and co 
polymers, both natural and synthetic, e.g. copolymers 
containing styrene, and/ or acrylonitrile, and/ or butadiene, 
etc. Thus, it is an object of the present invention to 
provide copper electrical members having a solid coating 
thereon, the coating comprising a solid polymer of pro 
pylene or ethylene, said polymer stabilized with a com 
pound of the Formula 1, preferably the compound of 
the Formula II, i.e., N-salicyli'dene-N’-salicylhydrazide. 
Other and further objects of the‘ invention will in part 
be obvious and in part will appear hereinafter. 
The foregoing objects are attained by the method which 

comprises incorporating a quantity of a compound of the 
‘Formula '1, preferably of the ‘Formula II, into a poly 
propylene or polyethylene composition suitable ‘for cové 
ering copper wire as an insulator thereof, said quantity 
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of stabilizing compounds of the Formula I, or preferably 
of the Formula II, being employed in an amount suffi 
cient to prevent deterioration, especially deterioration 
due to oxidative degradation in presence of copper. Pre 
ferred quantities of stabilizer of the Formula I, or II, are 
in the range of from 0.001% to 1% by weight based on 
the Weight of the polymer composition to be stabilized. 
The use of stabilizers of the Formula I or II in poly 

ole?ns, especially in polypropylene compositions in con 
tact with copper, is novel. Due to the nature of the poly 
propylene polymer, or of the polyethylene polymer, it 
could not be predicted that such a stabilizer of the For 
mula I, or II, would be compatible with the polymer in 
contact with copper or would be surprisingly effective as 
a stabilizer in a solid medium. 

Moreover, it is customary to employ various other 
additives and stabilizers to polyole?n compositions used 
for coating purposes on copper wire. Again, the e?ect 
and compatibility of the compounds of Formula I, 
or II, could not be predicted with respect to the various 
stabilizers employed. It has been found, surprisingly, that 
the compounds of the Formula I, or II, manifest superior 
stabilizing effect, as well as compatibility, when used for 
suppressing the degradative effect of copper upon the 
polymeric coating material in contact with the metallic 
copper. 

In general, thermal, light, and oxidation stabilizers, as 
well as ?llers, chelating agents, coloring agents, pigments, 
and the like, are used in combination with the stabilizers 
of the Formula I, or II, for preparing polypropylene or 
polyethylene compositions suitable and useful in the in 
sulating of copper wire as well as in the covering of cop 
per metal for other purposes. 

In order to ‘indicate more fully the advantages of the 
present invention, the following examples are set forth, 
but it is not the intention to limit the scope of the inven 
tion thereto. In said examples, unless otherwise indi— 
cated, parts are by weight and the relationship between 
parts by weight and parts by volume is ‘as that of grams 
to cubic centimeters. Temperature is expressed in de 
grees centigrade. 

EXAMPLE I.—STABILIZATION 0F POLYPROPYLENE 

50 parts of polypropylene unstabilized resin (Hercules, 
PROFAX 6501), 0.5% by Weight (based on unstabilized 
resin) of N-salicylidene-N'-salicylhydrazide, of the For 
mula II hereinabove, 0.5% by weight (based on the un~ 
stabilized resin) of 6-(3,5-di~t-butyl-4~hydroxyani1ino) 
2,4-bis (n-octylthio)~1,3,5-triazine, are thoroughly blended 
and then fluxed on a two-roll mill at 182° for 2 minutes. 
Copper dust (0.75 part, 1.5% by weight, on the unsta 
bilized resin; puri?ed, electrolytically) is milled into the 
?uxed resin material on the mill at 182° for 3 minutes. 
Thereafter, the so-obtained mixture is sheeted from the 
mill, allowed to cool, cut in small pieces and pressed on a 
hydraulic press to a thickness of 25 mil. The hydraulic 
press operation is carried out by pressing at 185° for 
1 minute at contact pressure, and at 185° for 2 minutes 
at 175 lbs/sq. in. pressure, and then cooled at the same 
pressure. 

The cooled, pressed specimens are cut into 1/2 inch 
by 1 inch by 25 mil pieces and these are tested for aging 
in a forced draft oven at 149°. The specimens are visual 
ly examined at periodic intervals for signs of deteriora 
tion, -i.e. embrittlement, surface crazing, etc. 
The so-stabilized resin remains free from deterioration 

for more than 200 hours. The unstabilized resin alone 
deteriorates after 3 hours, but when 1.5% of copper dust 
is attempted to be milled into ‘the unstabilized resin, ex 
tensive deterioration takes place and prevents further 
milling. 

Table I illustrates the stability of other polypropylene 
compositions tested in like fashion but with a different 
auxiliary stabilizer; in each case, N-salicylidene-N'-salicyl 
hydrazide is used. ' 
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4 
Table I 

STABILIZATION OF POLYPROPYLENE CONTACTING 
COPPER 

Auxiliary Stabilizer Compound, 0.5% by weight in Oven Aging, 
polypropylene stabilized with 0.5% by Weight of Hours of 
N-salicylidene-N’-salicylhydrazide Stabilization 

[4,4’-butylidone-bis(6-tert-butyl-m-cresoD] ______________ ._ 118 
n-Oetadecyl—3,5-di-t-butyl-4-hydroxyphenylacetatc _____ _ - 236 

N-Octadeeyl-(3,5-di~t-butyl-4-hydroXy-phenylacetamide)_ 325 
2,4-bis(n-Octyltbio)-?-(4-hydroxy-3,5-di-tcrtiary butyl 

aniline) -1 ,3,5-triazine ____________________________ -- _ 244 
Dilauryl-thio-dipropionate ______ -. 120 

Di-n-octudecyl~3,5-di-t-butyl-4-hyd 
nate _________________________________________________ _ _ 325 2-(3,5-Di-t-butyl~4-hydroxyanilino)-4,6-bls(n-octylthi0 
ethylthio)-1,3,5-triazine __________________________ ___.___ 310 

2,this(4-Hydroxy-3,5-di-t-butylphenoxy)-6-(n-octyltine) 
1,3,5-triazine _________________________________________ _. 300 

2,4-bis (n-O ctylthio)-6~ (4-hydroxy-3,5-di-t-butyl-phenoxy) 
1,3,5-triazine ______________________________ _-__ _______ - . 130 

2, 4-bis(n-Octylthioethylthio)-6- (4-hydroxy-3,5-di-t-butyl 
phenoxy)-1,3,5-triazine _______________________________ __ 183 

Blank (Polypropylene and 0 upper alone) _______________ - _ 0 

Vfheu the auxiliary stabilizers above (Example I, Table 
I) are used without N-salicylidene-N’-salicylhydrazide, 
they are substantially ineffective in stabilizing polypro 
pylene in presence of copper against deterioration in the 
oven aging test under the conditions described in Ex 
ample I. 

EXAMPLE IL-Snunuznn INSULATION FOR COPPER Wine 

Stabilized polypropylene prepared according to Ex 
ample I is fed into an extruder which is equipped with 
an extrusion head suitable for covering copper wire of 
1/32 inch outside diameter. The coated wire having about 
110,2 inch thick stabilized polypropylene coating is suitable 
for use as an insulated electrical wire. The insulating 
covering of polypropylene has good dielectric properties 
and excellent stability. 
“Foamed polypropylene” may also be used convenient 

ly for insulation of copper wire. It is understood that 
any convenient “blowing agent” may be used to create a 
polypropylene covening having a foam-like structure. The 
“blowing agent” is preferably such, that it is activated by 
heat. 

In the foregoing examples it is seen how the N-salicyl 
idene-N'-salicylhydrazide compound of the Formula II is 
especially useful ‘in compositions of polypropylene sta 
bilized with auxiliary antioxidants and thermal stabilizers. 
The invention embraces not merely the speci?c auxiliary 
stabilizer compounds illustrated above, but extends to all 
suitable stabilizers which have the requisite compatibility 
and stabilizing properties for polypropylene, as is known 
and disclosed in the art. The auxiliary stabilizer, there 
fore, should contain suf?cien-t stabilizing functional groups 
to protect the polypropylene composition against thermal 
and oxidative deterioration. Groups such as the phenolic 
residue, divalent sulphur, aromatic amino residues, etc. 
may be usefully employed in such auxiliary stabilizers. 
Sulphur containing esters such as dilauryl-thio-dipro 
pionate may also be usefully employed alone, or in com 
bination with other phenolic stabilizer compounds as 
mentioned. 
The invention extends to stabilization of polyethylene 

as well as polypropylene when used in contact with cop 
per, for example, for insulating material in copper rwire. 
All of the aforesaid stabilizers having phenolic residues 
therein are usefully employed in the stabilization of poly 
ethylene in combination with the compounds of Formula 
I and especially of N-salicylidene-N’~salicylhydrazide of 
Formula II. 

“What is claimed is: 
1. Composition of matter comprising a normally solid 

polyole?n selected from the group consisting of polyeth 
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and polypropylene, and a stabilizing amount of a 
compound of the formula 

I ,——OH IMF/W V-o O_NH_N=CII_K) 
2. Composition of matter comprising normally solid 

polypropylene, and a stabilizing amount of the com 
pound of the formula: 

3. Composition according to claim 2 wherein said com 
position also contains a stabilizing amount of 2,4-bis(n 
octyithio)~6~(4-hydroxy-3,5~di~tert. butylanilino)-l,3,5 
triazine. 

4. Composition according to claim 2 wherein said com 
position also contains a stabilizing amount or" [4,4'-butyl 
idene-bis( 6-tert. butyl-m-cresol) ]. 

5. Composition according to claim 2 wherein said com 
position also contains a stabilizing amount of n-octadecyl 
3,S-di-t-butyl-Al-hydroxyphenylacetate. 

6. Composition according to claim 2 wherein said com 
position also contains a stabilizing amount of N-octa 
decyl~ ( 3 ,5 -di-t-'outyl-4-h-ydroxyphenylacetamide) . 

7. Composition according to claim 2 wherein said com 
position also contains a stabilizing amount of dilauryl 
thio-dipropionate. 

8. Composition according to claim 2 wherein said com 
position also contains a stabilizing amount of di-n-octa 
decyl-3.5-di-t-b-utyl-4-hydroxybenzylphosphonate. 

9. Composition according to claim 2 wherein said com 
position also contains a stabilizing amount of 2-(3,5-¢di-t 
butyl-4-hydroxyanilino) - 4,6 - bis(n-octylthioethylihio)~ 

1,3,5-triazine. 
l0. Composition according to claim 2 wherein said 

composition also contains a stabilizing amount of 2,4-bis 
(4-‘1ydroxy - 3,5 - di-t-butylphenoxy)-6a(n-octylthio)-1, 

3,5-triazine. 
ll. Composition according to claim 2 wherein said 

composition also contains a stabilizing amount of 2,4-bis 
(n-octylthio) - 6 - (4-hydroXy-3,S-di-t-butylphenoxy)-l, 

3,5-triazine. 
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12. Composition according to claim 2 wherein said 
composition also contains a stabilizing amount of 2,4-bis~ 
(n-octylthioethylthio) - 6 - (4-hydroxy-3,5 -di-t-butyl 
phenoxy)-1,3,5-triazine. 

13. An electrical member comprising a copper elec 
trical conductor ‘having solid insulation in direct contact 
therewith, said solid insulation comprising a normally 
soiid polyolefin selected from the group consisting of 
polyethylene and polypropylene and a stabilizing amount 
of the compound of the formula: 

14. An electrical member comprising a copper elec 
trical conductor rhaving solid insulation in direct contact I 
therewith, said solid insulation comprising polypropylene 
and a stabilizidi7 amount of ‘the compound of the for 
rnula: 

15. An electrical member according to claim 14, 
wherein the solid insulation also contains an auxiliary 
stabilizer selected from the group consisting of 

2,4-bis(n~octylthio ) -6- (4-hydroXy-3 ,5 -di-t-butylanilino ) - 
1,3,5-triazine; 

4,4’-butylidene-bis ( G-t-butyl-rn-cresol) ; 
n-octadecyl-3 ,5 -di~t-butyl-4-hydroxy-phen-ylacetate; 
N-octadecyl- ( 3,5 -di-t-‘outyl-4-hydroxy-phenylacetamide ; 
dilauryl-thio-dipropionate; 
di-n-octadecyl-3,5-di-t-butyl-4-hydroxy-benzylphos 

phonate ; 
2-( 3,5-di-t-butyl-4-hydroXy-anilino ) -4,6-bis (n-octyl 

thio ethyl-thio) - 1,3 ,5 -triazine; 
2,4~bis(4-hydroxy-3,S-di-t-butylphenoxy ) -6-'(n-octyl 

thio) -1,3,5-triazine; 
2,4-bis (n-octylthio ) -6- (4-‘hydroXy-3 ,5 -di-t-butylphen 

oxy) - l ,3 ,S-triazine; 
2,4-bis (n-octylthio-ethylthio ) -6- (4-hydroxy-3,5-di-t 

butyl-phenoxy) - 1,3,5 -triazine. 

No references cited. 


